Abstract
largest brackish water bodies in the world, annual inputs of inorganic nitrogen from rivers Nitrification is mediated by several groups of microbes comprising both bacterial 58 (Purkhold et al., 2000) and archaeal taxa (Brochier-Armanet et al., 2008). These microbes 59 gain energy for their metabolism by oxidizing ammonia to nitrite in a two-step reaction that 60 requires oxygen to proceed. Nitrite oxidizing bacteria constitute the second portion of the 61 nitrification process, where the nitrite produced by ammonia oxidizers is converted to nitrate.
62
Nitrate and nitrite can subsequently be reduced by nitrate-respiring microbes as well as other 63 microorganism and removed from aquatic ecosystems as nitrogenous gases in the anammox 64 and denitrification pathways (Knowles, 1982 , Schmid et al., 2007 .
DNA extraction

126
Each 1 ml subsample was briefly centrifuged to remove water before processing.
127
Deoxyribonucleic Acid (DNA) was extracted using the Hexadecyltrimethylammonium Replicate PCR products were combined into a main PCR pool and cloned into the vector 154 pDRIVE (Qiagen, Hilden, Germany). In total, 215 AOB and 106 AOA clones were sequenced 155 using the vector primers SP6 and T7 (Qiagen) in a capillary sequencer (Applied Biosystems,
156
Life Technologies, Carlsbad, California, USA).
TRFLP analysis
159
The software Cleaver (Jarman, 2006) was used to screen the clone sequences and identify the 160 restriction enzymes that would allow the best resolution of the libraries. The amoA fragments 161 for the analysis were amplified using 6-carboxyfluorescein (FAM) labeled primers at the 5′ 162 terminus (FAM-amoA-1F and FAM-arch-amoAF) in the same PCR as described above except 163 that 28 cycles were used. Triplicate DNA extractions were combined and used as template and 164 only the labeled primers were present and 1 unit of polymerase was used in each reaction.
165
Purified labeled PCR products from four independent PCR were combined in pairs and 
16S rDNA sequences of Nitrosospira and Nitrosomonas
177
In essence, the same DNA material that was used in the TRFLP analysis was used for next- 
Phylogenetic analyses
188
Sequences were manually aligned using Jalview (Waterhouse et al., 2009 Nitrosomonas found in the GoF correspond to the colors used for TRFs' identification in 291 figure 5A. Subclusters unique to the GoF are labeled "GoF".
293
The Nitrosospira-like sequences from the GoF belonged to three subclusters 294 associated with a cluster previously denoted as 'Nitrosospira-like B' (Fig. 2) OTUs and they grouped in the same Nitrosospira and Nitrosomonas clusters (Fig. 3) . This N.marina (Fig. 2) . The 'Estuarine/marine' cluster also contained a 123 bp which was scarce in 364 all samples (Fig. 5A ). Table 1 . are closer to the coastal range, displayed higher abundances of the 75 bp Nitrosomonas TRF (Fig. 5A) . Overall, the factors that contributed the most in explaining the AOB community 400 composition were the organic content of the sediment, the temperature and the ammonium 401 concentration in bottom water (Table 3) . (Fig. 6A) as well as the clone library (Fig. 4) . The sequences associated with the 
Diversity of ammonia-oxidizing microbes in the GoF
435
According to the amoA marker, the diversity of both AOA and AOB communities in the GoF 436 was lower than in most other sediments studied (Fig. 7) , despite the large geographical area closest to that of the GoF (Fig. 7) . We also observed a lower richness of AOA than AOB estuarine sediments. Rarefaction was calculated using a 95% sequence similarity threshold.
455
The abbreviations refer to BALT -Southern Baltic Sea, SCAR -Scarborough and BARN - Nitrosoarcheum are widespread in the GoF (Fig. 6A ).
475
We also found apparent northern Baltic Sea ecotypes of both AOB and AOA amoA 476 gene (AOB sequences KC112432 and GU594231 in Fig. 2 and AOA sequence GU187973 in to 91% to other amoA sequences in public databases and had low diversity within their clade.
479
They were among the most abundant clones and TRFs suggesting that they may represent observations for the Nitrosomonas-like clones to a large extent (Fig. 3) At the coastal sites, the AOB metacommunity in the GoF was dominated by Nitrosospira-like 490 over Nitrosomonas during most of the sampling period (Fig. 5A) . This is also supported by 491 the pyrosequencing data (Vetterli et al., 2015) where the absolute amount of Nitrosospira 492 reads was higher than that of Nitrosomonas (Fig. 3) .
493
community dataset (Table 3) . Salinity is an important regulator of AOB community 
501
The salinity between coastal and open sea sites varied from 4.5 to 10 ( experiments it was shown that N.limnia is able to subsist at higher salinities, but with a slower growth rate (Mosier et al., 2012c 
